Clinical data on 12 patients unider 6 T RUNCUS arteriosus (TA) consists of a common arterial trunk supplying the systemic and pulmonary circulations, leaving the heart without a separate pulmonary artery
Congestive heart failure or aorta. The clinical course is variable; many patients die in early infancy with severe congestive heart failure, whereas others survive into older childhood or adult life.1 2 Results of surgical palliation of TA and severe congestive heart failure by pulmonary artery banding have been generally poor. [3] [4] [5] The explanation for the marked inconsistency in the course of patients with the defect in infancy has not been clear. Although protodiastolic murmurs suggesting truncal insufficiency have been described and anatomic evidence of truncal valvular abnormalities have been reported,"-8 these valvular deformities have not been implicated as being of sufficient importance to be primarily responsible for the early infant mortality. At this institution, clinical experience has suggested Cyanosis was absent or mild in the five patients in group A. In group B, one infant was observed to be acyanotic, whereas the remaining six had mild-to-moderate degrees of clinical cyanosis. Peripheral pulses were normal or mildly increased in prominence among infants in group A, whereas five patients in group B displayed strikingly bounding pulses consistent with a widened pulse pressure by palpation. One infant was described as having normal pulses.
Each of the 12 patients had a holosystolic murmur of varying intensity that was audible along the left sternal border. No infant in group A had an early diastolic murmur audible along the left sternal border, but two patients had rumbling middiastolic murmurs at the apex suggestive of increased mitral flow. In contrast, all patients in group B had early diastolic blowing murmurs along the midleft sternal border, typical of aortic insufficiency. Continuous murmurs were not described in either group.
Circulation, Volume XLV, February 1972 There were no significant differences in the electrocardiograms obtained from patients in group A or B. Tall peaked P waves (2.5 mm) diagnostic of right atrial enlargement were present in three cases. The mean QRS axes in the frontal plane were between +600 and +1200. Two patients with QRS axes of +60°h ad evidence of biventricular hypertrophy, but the majority of the electrocardiograms showed evidence of right ventricular preponderance which were considered to be within normal limits for age.
All patients had X-ray evidence of cardiomegaly with pulmonary vascular engorgement ranging from moderate to severe.
Clinical Course
The clinical course and cause of death were dissimilar in these two groups. Patients in group A responded well to digitalis and diuretics during early congestive heart failure, and none had evidence of cardiac decompensation at the time of death. The hearts were enlarged with markedly thickened ventricular musculature. All of the patients in both groups had ventricular septal defects, one had an associated atrial septal defect, and one a persistent left superior vena cava.
No significant noncardiac anomalies were present in either group of infants.
The truncal semilunar valves of the group A patients had three cusps and were grossly and microscopically normal. In group B, six of the patients had three truncal valve cusps, two with partial raphes, and the seventh had four cusps. All of the valves were thickened and opaque with malformed nodular margins, and in each instance close apposition of the cusps was impossible. The gross anatomy of normal (case 3) and abnormal (case 6) truncal valves is shown in figure 1A and B, and the saggital microscopic views from the same patients are shown in figure 2A and B. As noted in figure  2B , microscopic sections of the abnormal valve demonstrated marked proliferation of loose fibrous tissue, with nodules of fibrinoid and collagen material.
There was gross and microscopic evidence of passive congestion of the lungs and liver in all the patients, but this finding was more striking among the infants in group B. To assess organ congestion, the combined heartlung, which had been fixed intact, and liver weights were compared to known normal values.10 Although all group A patients had heart-lung and liver weights greater than normal, none exceeded 1 standard deviation increase above the normal mean weights for age, whereas all patients in group B had organ weights greater than 2 standard deviations above normal. The heart and lung weight increased 8 to 32% in patients in group A (mean, 17%) compared to 71 to 98% in group B (mean, 85%). Liver weights had an increase of 4 to 12%o above normal among infants in group A (mean, 8%), while a more striking mean increase of 52 to 84% was found in patients in group B (mean, 67%). Thus, heart-lung and liver weights correlated well with the clinical diagnosis of unremitting congestive heart failure in group B patients.
Discussion
Gross and microscopic abnormalities of the semilunar valves in truncus arteriosus (TA) were initially described by Motta in. 1932.11 Three years later, Roos fully described the pathology of abnormal truncal valve cusps in a 2-week-old neonate with the defect. 6 In none of the reports of truncal valvular deformities in TA6-8 were clinical, pathologic, or prognostic correlations made according to the presence or absence of truncal valve deformities. Congestive heart failure was observed among infants whether or not truncal insufficiency was present. The left ventricle, in TA, may decompensate as a result of an increased volume load secondary to increased pulmonary flow and left atrial return. However, the additional burden of truncal valve insufficiency increases heart failure, which leads to decreased forward Circulation, Vol/me XLV, February 1972 cardiac output and pulmonary blood flow. This results in lower peripheral arterial 02 saturation. The preceding sequence of events would account for the refractory congestive heart failure and more prominent cyanosis observed clinically in the group of infants with truncal valve abnormalities.
In the light of the grave prognostic implications of truncal valve incompetence, it becomes of great importance to focus attention on the early identification of truncal valve incompetence in babies with TA. Table 2 presents the major clinical manifestations in The presence of truncal insufficiency is also an important factor in the prognosis for surgical palliation in infants with TA. A higher mortality has been reported after pulmonary artery banding in patients with this defect than with several other forms of congenital heart disease.3-5 Part of the explanation for the poor results may be that the surgical procedure may not ameliorate the major hemodynamic abnormality responsible for the intractable left ventricular decompensation (that is, truncal valvular insufficiency). This was true in the infant (case 6) described in this report in whom the congestive heart failure continued unabated after operation.
Bounding peripheral pulses and a prominent early diastolic murmur, in the presence of a low cardiac output state, strongly suggest that the major factor in this patient's death was truncal valve incompetence. An early definitive operative approach to malformed truncal valve awaits further advances in infant valve surgery. Thus, despite the poor results of pulmonary artery banding in TA, at present, little else is available surgically for these infants. However, vigorous efforts should be made at medical or surgical palliation since definitive correction may be possible at a later age. At this institution and elsewhere older children and adults are alive despite truncal valve abnormalities with resultant valvular incompetence and some have even undergone total surgical correction. McGoon and associates'13 reported no significant relationship between the risk of mortality and the preoperative presence of truncal valve insufficiency in the total repair of TA. In all likelihood, the child who has survived the neonatal period, with time, is able to compensate for the additional volume work of truncal insufficiency and become a candidate for corrective surgery.
In most series, marked truncal valve incompetence in older infants and young children with TA is not described as a serious problem,' 2 suggesting that patients with the most severe truncal valve abnormalities are eliminated at a younger age by natural selection. The clear definition of the grave clinical profile among infants with truncal valve deformities presented here is a further indication that truncal insufficiency is a major negative prognostic factor in the first months of life. This fact should be a prime consideration in the diagnostic evaluation and surgical management of these patients.
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